The recent discovery of superconductivity in iron arsenide compounds RFeAsO (R = rare earth) or AFe 2 As 2 (A = alkaline earth) has attracted great attention due to the unexpected high T c in the system containing ferromagnetic elements like Fe. Similar to high T c cuprates, the superconductivity in iron arsenide is related to a layered structure. Searching for new superconductors with [FeAs] layer, but of simpler structure will be of scientific significance either to build up new multilayered superconductors that may reach higher T c or to study the mysterious underlined superconducting mechanism in iron arsenide compounds. Here we report that a new superconducting iron arsenide system LiFeAs was found. The compound crystallizes into a structure containing [FeAs] conducting layer that is interlaced with Li charge reservoir. Superconductivity was observed with T c up to 18 K in the compounds.
a b s t r a c t
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Introduction
Since the discovery of iron pnictide superconductor [1] with superconducting transition temperature (T c ) 26 K for LaFeOAs [2] a series of rare earth iron quaternary pnictide oxides RFeAsO superconductors (R = Ce, Pr.Nd, Sm, . . .) were found [3] [4] [5] [6] [7] .
The superconducting transition temperature in ReFeAsO system (or termed ''1111'' according to the composition ration) was quickly raised above 50 K [6] . More recently a new quaternary oxygen free iron arsenide (Ba, K)Fe 2 As 2 [8] superconductors with T c 38 K was found that can be alternatively termed as ''122'' system. Like the [CuO2] plane that plays a key role in high T c superconducting copper oxide [9, 10] , the [FeAs] layer [11] is believed crucial to support superconductivity in the iron arsenide superconductors. But different from high T c cuprates that belong to the category of strongly correlated charge transfer type Mott compounds, the layered iron arsenide is an itinerant metal/semi-metal. The unexpected high transition temperature in this itinerant system challenges the conventional BCS mechanism based on electron phonon coupling scenario. Searching for new iron arsenide superconductors with simple structure will be of general interest either to unveil the underlined superconducting mechanism [11] [12] [13] [14] [15] or to further enhance T c . Here we report that a new superconducting iron arsenide system LiFeAs (termed ''111'') * Corresponding author. Tel.: +86 10 82649163; fax: +86 10 82649531.
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was found. LiFeAs crystallizes into a Cu 2 Sb type tetragonal structure [16] containing [FeAs] layer with an average iron valence Fe +2 like those for ''1111'' or ''122'' parent compounds. Superconductivity with T c up to 18 K was found in the compounds.
Experimental
The LiFeAs compounds have been synthesized with the assistance of high pressure sintering. The starting materials of Li (99.9%) plus FeAs are mixed according to the nominal formula Li 1−x FeAs or Li 1+x FeAs (0 ≤ x ≤ 0.6). The FeAs precursors are synthesized from high purity Fe and As powders that are sealed into an evacuated quartz tube. The mixtures are sintered at 800
• C for 10 h for several times to assure single phase nature. Since the compositions of LiFeAs are either hygroscopic or easy to react with oxygen or nitrogen, the processes were performed in a glove box protected with high purity Ar. We synthesized the ''111'' type LiFeAs with the assistance of high pressure high temperatures since high pressure can effectively prevent lithium from oxidizing or evaporation upon heating in addition to accelerate the reaction. The pellets of mixed starting materials wrapped with gold foil were sintered at 1-1.8 GPa, 800
• C for 60 min followed by quenching from high temperature before releasing pressure. Samples were characterized by x-ray powder diffraction with a Mac Science diffractometer. Diffraction data were collected with 0.02
• step and 15 s/step. Rietveld analysis has been performed using the program GSAS software package. The magnetic properties of the samples were measured using a superconducting quantum interference device (SQUID) (quantum design). The electric conductivity was measured using the standard four probe method. Fig. 1 shows the x-ray diffraction patterns of LiFeAs sample that can be well indexed into a nearly pure Cu 2 Sb type tetragonal structure [16] of layered [FeAs] nature with space group P4/nmm. As shown in Fig. 1 the [FeAs] conducting layer is interlaced with Li charge reservoir in LiFeAs. Using Reitveld method the x ray diffraction patterns were also refined based on the structure model [16] as shown in Fig. 1 & Table 1 . This structure is similar to Here we address several interesting features for this ''111'' type LiFeAs superconducting system compared with ''1111'' type ReFeAsO or ''122'' type AFe 2 As 2 . There is no evidence so far, either from the electric conductivity or magnetic susceptibility measurements, showing the SDW for LiFeAs superconducting system that is quite different from ''1111'' RFeAsO or ''122'' AFe 2 As 2
Results & discussions

Table 1
Crystallographic data for LiFeAs.
Atom
Site where the superconductivity appears once the SDW transition was suppressed. It is true that the absence of the anomaly can not completely rule out the presence of SDW order in the parent compound: one possibility is the absence of SDW related structure phase transition observed in ''1111'' systems [11] that makes the effects on resistivity much smaller. However, if the absence of SDW order in present ''111'' LiFeAs system is confirmed by further experiments, it will raise an important question: SDW may not be a prerequisite for introducing superconductivity in this [FeAs] compound. Then what is the ''glue'' leading to superconducting pairing in LiFeAs? The space group of LiFeAs is P4/nmm, i.e. the same as ''1111'' type RFeAsO, so there is no in plane shift for the neighboring interlayer components (charge reservoir layer). On the other hand, the alkaline earth layer shifts half periodicity in the ab plane for the body-centered ''122'' type AFe 2 As 2 with space group I4/mmm. This feature makes LiFeAs more like an ''infinite layer structure'' comparing with the prototype ACuO 2 for high T c cuprate [17, 18] . Consequently the ''111''type LiFeAs will be ideal for the theoretical studies due to its plain crystal structure form; or it can be core component to build up multilayered iron arsenide superconductors that may lead to higher T c as the case for high T c superconductor cuprates. Notes: The primary results of this work about the superconducting LiFeAs system have been uploaded as arXiv:0806.4688.
Two weeks later two other groups also reported the superconductivity in LiFeAs (arXiv:0807.2228; arXiv:0807.2274).
